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Abstract
In recent years there has been an increase in the use of technology in the classroom such as 
computer-assisted language learning (CALL) and computer-assisted pronunciation training (CAPT) 
in particular. How effective is using CAPT to improve pronunciation and fl uency of students studying 
English as a foreign language? CAPT using GlobalvoiceCALL2 software was included in a number of 
compulsory English classes in the Department of International Tourism at Toyo University. The results 
suggest that lower level learners in particular may benefi t from a program dedicated to CAPT.
Keywords:  computer-assisted language learning (CALL), computer-assisted pronunciation training 
(CAPT), GlobalvoiceCALL2 (GVC2), pronunciation, fl uency
1. Introduction
Imprecise pronunciation in any language can lead to communication breakdown between speaker 
and listener. Many students enrolled in the Department of International Tourism will require English 
skills in their future careers. While some students acquire good pronunciation when studying abroad 
in an English-speaking country, others appear to have fossilized certain pronunciation, for example, 
the mispronunciation of l and r when speaking English being particularly noticeable. Therefore, 
incorporating some form of consistent English pronunciation training in the departmentʼs English 
curriculum has a useful and practical purpose. 
As a follow-up to classroom research on pronunciation and shadowing in tourism English 
(Bertorelli, 2015) in an attempt to fi nd a useful tool for measuring improvement in studentʼs English 
pronunciation, the computer-assisted pronunciation training (CAPT) software available in the 
computer-assisted language learning (CALL) classrooms at Toyo Universityʼs Hakusan campus in the 
2016-2017 academic year, GlobalvoiceCALL2 (GVC2), was employed. This article focuses on the 
results of using GVC2 in the 2016 spring semester.
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Pronunciation activities focused on phonemes commonly found to be a challenge to Japanese 
speakers, as outlined in an earlier paper (Bertorelli, 2015). These were presented in most cases as 
minimal pairs, two sounds that are often easily confused by Japanese speakers, for example, l versus 
r, b versus v etc. This was followed by listening, repeating, and recording of sentences incorporating 
words containing those phonemes.
Although a number of issues, problems, and limitations emerged while carrying out this research, 
the fi ndings suggest that lower-level learners of English in particular may benefi t from a program or 
part of a program dedicated to CAPT.
2. Literature Review
Computer-assisted language learning (CALL) has been around a long time. Its origins date back to 
the 1960 s̓ when mainframe computers became commonly used by large institutions such as universities 
and the military (Davies, 2008). Early CALL instruction was based around stimulus-response kinds of 
exercises, the learner being given immediate feedback about whether an answer is right or wrong. 
One example is inputting the correct gender or verb pattern as a gap-fi ll exercise. Another example 
is multiple-choice questions. The rapid feedback provides a stimulus to learning and students can 
advance at their own pace.
In spite of earlier doubt about the effectiveness and value of teaching pronunciation (Krashen, 
1981), specifi c CALL applications such as CAPT systems have become popular today. A number of 
studies have revealed the effectiveness of using CAPT. One study on Taiwanese students majoring in 
English found that CAPT involving reading aloud while listening then recording their speech followed 
by comparing the recording with the original audio recording showed improved pronunciation 
compared with a control group (Luo, 2014). Another study on young learners, 11-year old Italian 
students studying English, found improved pronunciation compared with a control group following 
CAPT employed for isolated words, particularly for words not considered easy to pronounce (Neri et 
al., 2008). A study focusing on vowel perception in Mandarin students studying English found that 
CAPT improved students  ̓ability to perceive vowel pronunciation (Thomson, 2011). Therefore, from 
sentence level to word level to phoneme level, CAPT has been shown to improve both pronunciation 
production as well as pronunciation perception. 
Eskenazi (1999) summarizes what contributes to success in acquiring pronunciation, stating that 
CALL and CAPT can provide such opportunities: learners need to hear a large volume of speech; 
learners need to hear a variety of speakers; learners need to produce a large volume of speech; learners 
need to receive useful feedback; and learners need to hear language in useful context. Neri et al. (2002) 
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comment further that for effective teaching and learning of pronunciation, students should receive real-
time individual feedback focusing on both segmental (individual sounds) and suprasegmental (longer 
utterances) aspects of speech production, as both of these in conjunction impact intelligibility of 
utterances.
CAPT, therefore, is a useful tool for improving the pronunciation of those learning English owing to 
the volume, range, and diversity of application, and the immediacy of the feedback, which can engage 
individuals whether studying alone or in a classroom setting.
3. Method
3.1 CAPT Software
There is one CALL classroom at the Hakusan campus of Toyo University. This CALL room is 
the only room with CAPT software available, currently GlobalvoiceCALL2. GVC2 was developed 
by Japanese company Hoya Service. It is a user-friendly application with a colorful interface and 
visual representations of data, making it attractive to use and easy to understand for all age groups, 
including children. You can see an example of how it works on YouTube (<https://www.youtube.com/
watch?v=iHCyiPN-zIo>). 
Briefl y, there is a main dashboard from which you can access various modules such as phonemes 
(individual sounds based on the International Phonetic Alphabet [IPA]), words, and sentences. There 
are also dialog and dictation modules. There are three levels: basic, intermediate, and advanced. The 
main phoneme modules are available across all levels. For other modules such as dialog and dictation, 
the higher the level, the more challenging the audio task.
The phoneme module provides a demonstration of correct pronunciation with video, illustrations, as 
well as an oral and written explanation. This is followed by practice words and sentences. The user can 
click to hear the sound through their headphones and repeat the sounds, words, and sentences, which 
are recorded to compare with the GVC2 model voice.
For modules such as the word and sentence modules, audio data and results data are recorded and 
stored in wave fi les (.wav) and comma-separated values (CSV) fi les, respectively, for both scoring and 
review. The kinds of data recorded are pronunciation accuracy, accent, intonation, and timing, together 
with an overall total score, which are compared with the GVC2 model voice. Each of these elements 
can also be reviewed by visual graphical representation during the CAPT session. 
GVC2 has a databank including phonemes, words, and sentences. An instructor can also upload 
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their own examples into the system. The recorded voice in GVC2 is a female standard American 
English voice. A male standard American English voice is also available. 
3.2 Participants and Setting
The participants were two fi rst- and one second-year compulsory English class. Since the CALL 
classroom was only available for a limited number of slots, it could in fact only be secured for the 
Reading & Vocabulary fi rst-year classes and one Advanced English second-year class rather than the 
English Communication fi rst-year classes that focus on speaking skills. 
One Reading and Vocabulary class consisted of 26 students (hereafter referred to as RV1), the other 
Reading and Vocabulary fi rst-year class consisted of 34 students (hereafter referred to as RV2). The 
Advanced English second-year class consisted of 38 students (hereafter referred to as AE). Compulsory 
English classes are streamed according to TOEIC score. The TOEIC score range for RV1 was 360 to 
380, while that for RV2 was 275 to 325. The AE class was the lowest level Advanced English class 
with a TOEIC score range of 150 to 350.
3.3 Procedure
The CAPT was carried out in the Spring Semester of the 2016-2017 academic year. This was 
incorporated as part of the class after the main lesson content of each class had been completed. 
Students were informed that the CAPT was included as an additional class activity to help them 
improve their pronunciation and fl uency. 
The CAPT was done regularly for the Reading and Vocabulary classes, which were held once a 
week, but less frequently for the Advanced English classes, which were held twice a week, owing to 
the nature of the course content. The CAPT was typically 20-30 minutes in duration when carried out. 
After several classes spent training using the GVC2 system to ensure that the CAPT could be 
implemented smoothly, ten sessions were spent on specifi c pronunciation training. Students were given 
pronunciation training of minimal pairs using the GVC2 phoneme software to demonstrate the sounds 
(see Table 1), as selected previously (Bertorelli, 2015). 
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Following listening and repeating the phonemes of the minimal pairs individually (see an example 
in Table 2), students listened and repeated a list of words using the GVC2 word module. This was 
followed by a minimal pair quiz based on the words used to reinforce the pronunciation sounds. The 
fi nal task was to listen, repeat, and record two sentences̶related to tourism̶that incorporated most of 
the minimal pairs, namely, “She said it s̓ a pleasure to guide foreign visitors.” And “It s̓ cheap to hire a 
taxi and you don t̓ need to tip.”
The reason to record sentences rather than individual words or sounds was fi rstly to keep the 
recording of data to a manageable minimum. Additionally, it is more natural to pronounce words in a 
meaningful chunk̶so-called suprasegmentals̶as opposed to one at a time̶segmentals. Moreover, 
GVC2ʼs audio recording software could identify and display not only pronunciation but accent, 
intonation, and timing, which together offer a more comprehensive indicator of fl uency as opposed to 
purely pronunciation.
Figure 1. Example visual display of intonation data analysis
Table 1. Minimal pair selections
Session Minimal pair
1 l and r
2 b and v
3 s and sh
4 s and z
5 s and voiced th (ð)
6 voiced th (ð) and voiceless th (θ)
7 f and h
8 full (ʊ) and fool (u:)
9 ship (I ) and sheep (i:)
10 tip (tɪ) and chip (tʃɪ)
Table 2. Example word list
a) /S/ b) /Z/
1. sip zip
2. Sue zoo
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During each session it was demonstrated to students what to repeat and record, and how to do 
self-analysis of the visual results of scores in comparison with the GVC2 voice model recording. 
An example is shown in Figure 1 above for the intonation score. It was also demonstrated each class 
how to upload the best results for each sentence to ToyoNet-ACE, namely, a .wav fi le recording the 
voice, and a .csv fi le showing analysis of the results according to accuracy of pronunciation, accent, 
intonation, and timing in comparison with the GVC2 voice model (see Fig. 2 below for an example).
Figure 2. Example screenshot of data analysis in the .csv fi le 
Students were encouraged both as a class and individually to review the source fi les to identify their 
weak areas, and to do follow-up practice of their areas of weakness, for example, review and practice 
individual phonemes. However, it was observed that few students did in fact do this in spite of regular 
class instruction as well as individual intervention. 
In the fi nal lesson of the semester, students were instructed how to copy their results to a summary 
fi le that displayed a graph showing all the results separately for each sentence over the ten sessions. 
The results were then reviewed and summarized for each class.
4. Results
Due to a number of factors including but not limited to student absences, problems with the 
computer hardware such as microphones not working, and in some cases misunderstanding of the 
instructions, not all results for each session were successfully recorded or uploaded by all students. 
BERTORELLI : Eff ectiveness of Computer-assisted Pronunciation Training 75
Suffi cient consecutive recordings that showed a clear graphic result̶considered a minimum of 
3̶were only achieved by 13 out of 26 students in RV1, 8 out of 34 students in RV2, and 8 out of 38 
students in AE. In fact only 4 students in RV1, 2 students in RV2 and no students in AE recorded data 
for all ten sessions. 
 
Figure 3. Graphical representation of summary results of an RV2 student
Owing to time constraints and lack of suffi cient data, data for only the fi rst sentence “She said it s̓ a 
pleasure to guide foreign visitors.” is summarized in brief for the three classes. In general, only 4 out 
of the 13 students in RV1, 7 out of the 8 students in RV2, and 6 out of the 8 students in AE showed 
an overall increase in total scores of around 5-10%. Pronunciation scores showed wide swings up 
and down for most students (see Fig 3). The more consistent improvements were accuracy of accent 
and timing. Other students in the three classes showed no change in total scores over their number of 
recordings. Interestingly, three students in the RV1 class̶the higher-level class in terms of TOEIC 
score̶indicated small overall decreases in total scores of around 5-10%, indicating deterioration. 
Thus, generally, the fi ndings suggest the lower-level students benefi ted more from the CAPT.
5. Discussion 
As has been observed by other researchers, there is clear potential in using CAPT to enhance 
learners  ̓development of pronunciation. As pointed out, however, little research has been done in this 
area possibly due to the time-consuming nature of setting up, implementing, and monitoring of the 
research, and collecting and analyzing the results.
In the present study there were a large number of factors that impacted the results, ranging from 
equipment defi ciencies to lack of motivation by the students to the task of recording, observing, and 
practicing by the students themselves. For example, even though it was announced at the beginning 
of each CAPT session that students should alert the instructor as soon as there were any equipment 
problems, few in fact did̶preferring to do so at the end of the session when there was no time left. 
There may be a number of reasons for this tendency: the CAPT activities were too broad in focus; 
the students did not perceive any benefi t from the CAPT; the students preferred to do their homework 
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during class time instead of focusing on the CAPT; or the students felt that this was not good use of 
class time for a Reading and Vocabulary or Advanced English class.
Despite the paucity of data, one clear fi nding of this CAPT study was that there was a tendency of 
lower level learners being more successful in improving their pronunciation. This may be because they 
had a lower starting point than the higher-level learners, and that they gained confi dence by repeating 
the same sounds and sentences regularly. Another factor may be that the lower-level learners found 
the CAPT relatively easy compared with speaking activities, while the higher-level learners may have 
found it less so̶therefore, being less likely to apply themselves.
An interesting observation to emerge from carrying out the research in the classroom was that visual 
feedback of poor pronunciation did not appear to result in greater effort to practice and improve for 
many students, especially regarding pronunciation. Perhaps the students themselves did not perceive, 
recognize or wish to address that they had any defi ciencies in pronunciation or were content achieving 
a fair score.
The fi ndings demonstrate that CAPT programs need careful planning, implementation, and 
monitoring to ensure problems are minimized and the research conditions are kept as consistent as 
possible. Moreover, needs analysis should be done prior to CAPT to identify what areas to focus on.
6. Implications and Limitations
There are number of limitations of the study. Firstly, there was lack of data. Secondly, there was 
no control group. Thirdly, there was inconsistency in terms of availability of operational equipment. 
Fourthly, there was a lack of consistent monitoring of all students to ensure consistent application such 
as number of times of repetition or effort to identify, review, and practice areas of weakness. Fifthly, 
the model voices in the GVC2 software only had an American accent, limiting the scope of input and 
the speech recognition. In order to carry out better-controlled research on pronunciation using CAPT, 
ideally a program dedicated to pronunciation only should be done together with technical assistants to 
quickly handle equipment failures and to assist students in how to carry out the recordings consistently.
7. Conclusion
Although the fi ndings were somewhat disappointing in terms of concrete data and application of 
students, they suggest a potential benefi t of using CAPT, especially with lower-level learners. Further 
research should be carried out under more tightly-controlled conditions to investigate this.
CAPT might best be implemented as an elective course, where a greater use of more GVC2 
functions could be employed. Alternatively, more narrowly-focused research focusing on a limited 
number of phonemes, with focus only on improving pronunciation of those phonemes in isolation, 
may be more useful for higher-level students. In addition, incorporating some extra self-observation 
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activities such as listening to oneʼs own voice to raise greater self-awareness of pronunciation may 
ensure a more successful outcome.
In summary, CAPT can be effective in improving pronunciation but it needs careful planning, 
implementation, and monitoring, as well as a quantifi able focus and analysis to be successful.
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上させるために CAPT を使用すると効果的ですか？ GlobalvoiceCALL2 ソフトウェアを使用した
CAPT は、東洋大学国際観光学科のいくつかの英語クラスに含まれていました。 結果は、特に低レ
ベルの学習者が CAPT に特化したプログラムの恩恵を受ける可能性があることを示唆しています。
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